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Titla: Ighalar Mechagisy
Eleld of Invention

This invention concerns 3 dosing dsvics and in particular
relates to dosing devices for drug delivery such as iajectors
and jnhalers, and & mechanian for use in such devices.

Backaround $o the laveation

In treatoent for astha and other respiratoxy problema, o
patient may take medication into his lungs by inhaling either
an acrosol mist or a cloud of fine particles frow an inhaler.
Conventional asthxa inhalers fall into two categories: ‘dry
powdsr irhalers’ and ‘cetared dose inhalers’ (MDI“s).

Breath oparated MDI‘s are known. For exarple US patent 3565070
describes an ‘'inhalaticn 1 di and in
addition WO $2/09232 and Buropean patent 0147028 disclose
further exacples of breath cperated MDI's.

An MDI consisce of & =all canister containing sedication with
a matering valve and & valve stex. Ths MDI celivers s catered
dose to the patient when the valve sten is pressed. The
fundanental probles in the design of breath cperated MDI‘s in
that a large force {of ths ordar of 30 N} is reguired to
depress the valve stem and sctuate an MD1. Ecowever anly & very
=xall force i{s available frooc ths patiect’s bresth. This
prodblem {e partly overcoos in the prier ar: by acarually
cocpressing a large spring to a sufficient force to actuate the
dovice. The opring 15 compressed by the patiear, either by a
positive *cocki or 11y wvhen the patient
cpens the ooutkpiece cover. The spring is then released hy a
trigger cperated by the patient’s Ereath. The cperation of the
triggar {a however difficult to enginser reliably and cheaply
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since roleasing a spring with a stored force of 30N using & low
force fron the pstient’s breath s a difffcult cechnical
challenge. ) .

WO 92/09323 describes a ic systen for holding che stored
force. This requires a mmber of comporents which cust be
carefully sanufactured to maintain & satisfactory vacuum seal
during opexation. Burcpean patent 0147026 doscrides o
mechanical trigger design which requires eoxtremoly tight
mamifacturing tolerances and which to soms extent depends on
consistent levels of friction for repeatable operation.

The present invention seeks to provide an inhaler with a dose

sctuation oechanism whick provides & very substantial,

acplification of the farce being available from a patient’s
breath, whilst not being wulnerable to changes in the
coetficient of friction berween moving parts.

Swmaxe of the Inventico

According to the present inveation. there is provided a dosing
device cocprising a dispensiny ccans for dispensicg & dose
material, and a dose actuaticon mechanig:, in which the dese
actuation cechanisn cocprises a readily deflectable member, and
a geries of at least two covable elements which traansmit and
magni fy eovenent of the first element in the series to the last
slemnt in the series by o cascada effec:, wherein che
deflectable cecher is covable by airflow, and its coveoent is
transferred to the first element of the said series 30 &8 to
actuate the dispensing osans.

Preferably tbts ble el are pivoted and arranged
sequentially to iater-communicate, movement of & firar pivoted
element by the deflectahle cecder effecting covezest of st
least asother pivoted elemernt $0 as to actuate the dispersing
oeans .
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The dsflectabls cember is preferably covable in response to
inhalation by a pstient.’ Thus in use only ichalation.by the
patient is reguired to activato thé dose actuation mechanism
and thus csuso the measured dose to be dispensed.

The use of & cascade of moveable pivoted elements provides a
form of acplification of the originating force created by the
intake of breath, and whilst any mumber of such elements may
bo ezployed in the cascede, in gepsral two such elements are
sufticient.

As a proferred featurs of the invention, this azplification may
ba achieved by a first biasing means which communicates with
cns zoveadle elenent so that as movement is transferred between
the coveable elements, energy stored in che first biasing means
is released to incresse tho force associated with the movement.
This ensures that & sazall initial force exarted en the
datlectable mesber is ! d in itude as it d:

through the ooveabls elements. In such a vay, a small {nitial
force is magnified to allow actuation of thke dispensing means.

Preferably cns movesble element remote from the daeflectable
member is attached to, or acts on, the dispensing means so as
To in ! b £ until the said covesble element
ie deflected as a result of & cascade action. In this way the
oovenent of the deflectable membor and the pivoted elemants can
be used to release stored energy to provide sufficient force
to dispense a dose from the dispensing means. Ia particular
the dispensing means may be associated with a second bianing
ceans, ib vhich energy is stored in compressicn, which stored
energy is rel d on of a p 1 t

Ths inventicn also lies in a dose actusting mechanisa for use
in a dosing device, comprising a deflectable member and a
cascads of at least two 1 of ths
deflectable cerber being transferred to and between the
woveable alements, in such a canner as to trigger the release
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hanism to shift ove: re to releass a larger astored
foxce, typically 10, fr¥om & second biasing orans, so aa to
operste the inhaler. The use Of ovér-centrs mechanisms allows
for s very substantial force amplification whilst reducing the
effect of changes in the co-efficient of friction between
aoving parts.

The dose asctuation mechanicm of tha present invenricn is
applicable to varicus inhalers where bIeath actuatien 1s
desirable and where the drug is delivecred by the releass of
otored energy in a epring. Pox example there {s a family of
devices known as purp jers in which the drug is delivered under
pressure through a nozele by ths sction of a mechaniecal grop,
typically a piston pump. Thesa have been used in the past for
nasal drug delivery and for whore the size is
not as critical as for inhaled drugs but they are now being
developed to the point whers vury small droplete can bo
pxoduced, suitable for inhalation. The wmachanical puzp cay be
driven by & powertul epring which is released by the patient’s
inhalation. The present invention is guitable for this type
of ichaler either used in the mouth or for nasal drug delivery.

There are also same types of dry powder inhsler {DP1) in which
the release of the drug parcicles is assisted by air moverent
caused by & piston driven by the releass of a cocpressed spring
or the drug particles sre cechanically released by the direct
actian of a triggered apring. Again thare is & need for »
trigger mechanism capable of being reliably triggered by a
soall force, and thus the present inventian is also spplicable
for these inhalers.

The preses: laventics is also epplicable i other fields where
torce a-plification is valuable, for exatple other drug
delivery and cedical davices where stored exergy 18 released
by » canually operated crigger. Bxamples of this are aredle-
2ree injecticn systems (both with 1iquid drug and powder) is
which the drug is accelerated cowards the patient’s akin
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of stored energy sufficient to release a dose.

Preferably the dosing davice is also provided with s 1id
including at least one cam surface, wherein covenent of the 1id
results in the pivoted elements being restored to positicns af
unstable equilibrium ready to cause actuation of the dispensing
osane when the cascade ie triggered.

The pivoted clements are praferably movable ioto a fizst
position of unstable equilibrium, which movement is translated
into stored erergy, in the second biasing means, and when
triggered, move into a second position of equilibrium, during
which movement ths stored energy is released froo tha sscond
biasing means to dispenso a dose from the dispensing means.

Prefaradly the moveable pivoted elements each cooprise over-
centre mechanisms. Thus where the over-centre cechaniszs are
4 {ally, of & first over-centrs
am 4in the triggered by wmovement of chs
desflectable memher, results in subsequent covement of the next,
and in turn, any subseéguent over-centre mechaniems, the last
of wvhich sllows for on of tha diep g ceans.

Particularly prefesred la the use of & first and a second over-
centre mschaniss as the moveable elements, the first over-
cantre mechanisn coomunicating with first biasing means and the
secand haniem cating, vis the di 4
osans, with a second biasing oeans.

The usa of two over-centre mechanisms in this way provides a
force which lly results in actusticn of the
dispensing means. Thua an {nitial small force produced by
eovesent of air dve to iahslatien, moves the deflectable
member, which » firet X &0 to
shifc over- to an § as d 4 diate force
because of cthe action of the first biasing wmeans, this
intermediate force in turn causes a second oOver-centre
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through the release of stored energy, auto-injectors in which
a conventicnal syrioge ’nd pDeedle are actuated by the release
of stored ensrgy and nasal or topical sprays in which the
doeing pump is spring actuated.

The inventicn will now bo described by way of example, and with
to the ing drawings in which:

Pigurs 1 is & ssction through a base of a breath cperated meter

@ose inhaler according to the preset invention illustrating a

first chazher and a secand chamber;

Pigure 2 is a partial secticnal view on the line II-IX of

Pigure 1 showing the second chamber of the inhaler bBefors a

dose das been supplied;

Pigure ) is a partial secticnal view on the line III-III of

Pigure 1 ghowing tha first ch of ths inhaler before a dose

has been supplied, line I-I is the section along which Pigure

1 is taken;

Pigure 4 is a partial secticnal viev on the line IX-I1 of

Pigure 1 sfter a doss has been eupplied;

Pigure S is a partial sectional view on the lins IIX-III of

Pigure 1 after a dome has been supplied:

fPigure 6 i{s a secticmal view, ¢o an enlarged scale, on the lins

II-II of Pigure 1 illusctracirg the interscticn ©f linkage

cocponents in the second chazber vhen dslivering s dose:

Pigures 7 ard 0 are & partial sectional view on the lins VII-

VII of Pigure 1 fllustrating the positioning of a can feature

during operatian of the inhaler:

Pigures 8 ard 10 are » secticzal view, to an enlarged gcale,

on the line VII-VII of Piguras 1 showing an slternative cas

feature;

Pigures 11 and 12 show alternative arrangenents of the link
sa and their § fon when delivering a doss;

Figure 13 shows s series of views {1l ing a dose

cechaniss used with the meter dose inhaler; and

Pigure 314 ie a schematic $llustration showing iodivicual

s of the dose inhaler prior to asse=hly. -




WO, ST PCTICINOISS
ki

Reforring to Figures 1. 2 and 3, a preferred mmbodiment of a
treath operated mtcred_isoae inhaler (MDI) i{n accordance with
the present investion comprises a hollow outer body 10,
typically cads of plastics wmaterial, wvhich includes a
protruding portics 13 with a central aperture 14. The
protruding portion 12 and ep 14 form s eca from
which o dose may bo inbaled on operation of the MDI. A
mouthpiece cover 16 is pivotally attached to the outer body 10
and in Figure 1 the moutkpiecs cover 16 is shown pivoted away
from the body 10 to allow accesn to the mouthpiece.

Ioternally ths body 10 is provided with a smpporting placform
18 bearing boss 20. A biasing means 22, guch as a spring, is
positioned at one end to an inner base wall of body 10 with the
other end of the spring 22 engoging with a canister 24 which
contains the dosing medium. The canister 24 is held between
the spring 22 and the boss 20 provided on the supporting
platform 18. The canister 24 is provided with a stem 3§ which
connecte with 8 passage 28 within boss 20 providing a nozzle
30 through which the dose is emitted.

Two adjacent chacbers 32, 34 as ehown in Figure 1 are dafioad
within ths outer body 10 by the supporting platform 10 and part
of the innar vall of the lowar part ¢f cuter body 10. Chamber

34 as shown in Pigure ) provides an on with two
apsrtures, an inlet aperture )§ and an outlet aperture 33, 60
as to provide an air the first ber 3¢ over

vans 40. An actustion mechanism 42 is contained in the second
chacher 32 shown in Pigure 2 and comprises » shaft 44 which ie
rotatable and attached to vane 40, over-centre links 46, ¢8 and
& biasing means 50. The shatt 44 ia sttached to the over-
centre 1ink 48 by a push rod 32 with over-centre link 4§ being
attached at coe end to a4 netk of the canister 24 via & push rod
S4 and yoka S§.

In Figures 2 and 3, the MDI {» shown with the mouthpiece cover
16 opened and is ready for operating to provide a dose. Over-
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exarple 3.5 B, uay be stored In spring 50. In Pigure 6b), 1ink
48 now has moved to the right and is preasing against link 46.
The force of spring SO, which may hive reduced to perhaps 2.SN
bocause the spricg has expanded, is sufficient to dieplace link
46 to the right, although link 46 is supporting a much greater
torce of o8 S4. In this way the can
26 is roleased when the mechanism 42 collapses incto the final
position shown in Pigure 6c).

As linkage 46 is driven over-centre, the restraining force on
the canister 24 due to the force exertod by the push rod S4 is
removed and the spring 22 1e free to urge the canister 24
downwards against boas 20, causing & dose tO be released
through stea 26.

1t can be scen that over-centre link 46 axerts a ferce on the
neck of the canister 24 so storing cocpressive energy in the
spring 22, and sinilarly over-centre 1ink 48 stores coxpressive
eaergy in spring 50. ©On inhalaticn, the vane 40 ia doflected
by a small force fron the patient ighaling, and the vane 40
moves linkage 49 relecasing the stored ensryy in spring $9.
This results in & force cascade, the lesser force of inhalation
causing an incressed interpediate force at the link 48. This
intermediaste forve is sufficient to deflect liak 45. as seen
in Pigure 6. As link 46 {s daflected, rod S¢ moves avay from
tke neck of container 24, releasing the stored cxpressive
energy ia epring 22 and oo providing a further increase in the
force. Tius s force of the order ol JON is achieved, which ias
sufficieat to dispense a dose froo the sten 26.

After use, the patiext closss tha oouthpisce cover 16 and
thereby replaces the linkages to their criginal positien. The
Teplacesent is schieved by reset link 100 as shown {n Pigures
7 and 8. At ode exd of the lick there is & slot 102 which
engages with one érive pin 104 at the pivot of the ooutkpiece
cover. At the other end of the reset link 100 thers are two
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centre 1ink 46 io held in plece by the pressure of the spring
22 acting on canister 24. and thus on push rod S4. The second
over-cantre link 42 ie held in pllel'by the actien of the small
7 spring 50. The vane 40 ia shown in Pigure 3 and pot in
Figure 2 becsuse typically the vans e oounted in a separate
cocpartment to that containing the over-centre links 46, 48,
the shaft 44 and push rod $2.

In use, a patient places his oouth over mouthpiece 12, 14 and
iohales. This creates & flow of air through the charders 32,
34, air entering from inlet aperture 36 and paasing vie
aperture 38 into aparture 14 and thus the patient’e mouth. The
regsulting flow of air over the vane 40 causes ths vans to
rotate as showvn in Pigure 5 and so apply a coupresaive force
to the push rod 52. Providing the air flow has reached s pro-
determined level which is sufficient to overcome ths cffsct of
spring 30, ths second over-centre link 48 DOVes over-centre as
shown in Pigure 4. Thus Che effect of the small spring SO in
to drive linkage 48 against linkago 46. The relative sizes of
the eprings 22 and 50 and the geometry of both the actuating
charbers 32, 34 and the general internal body of the device,
are selected to ensure thst linkage 46 is driven over-centre
by the sction of linkage 48.

Pigures 4 and $ show the hreath operated MDI after a dose has
been relcased, wvith correspending reference mumerals to those
used in Figure 1, 2 and ) baving been used for the common
features. Pigures ¢ and $ show how movement of the vans 40
results in over-centre movement of linkage 48 and subsequently
linkage 4. Tho springs 22 and 50 are scen ia their extended
unbiased positions, where less energy is storod.

A detailed view of bow the omechanism 42 works is given in
Pigure 6. Pigure 6a) shows the sctuation mechanisn before
inhalatien. As inhalation occurs, a relatively small farce,
for exarple of the order of 0.25 N, in rod 52 is sufficient to
displaca link 40 to the right, even though a larger force, for
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pins 106, 100 which are positicned underneath the linkages of

the over-csntre mechanism 46, 48. A drive pin 110-on the

opposite side of the mouthpiece cover seen in Pigure 3 and

Pigure S acts against yoke 56 to lift the canister and cucpress

spring 22.

Pigure 7 shows the mechanism after the device bhas been
sctusted. The over- re o is and the reset
link 100 is in the lower position. The user then closes the
mouthpiece cover.

As the mouthpiece cover closes, the two drive pins 104, 110 in
the couthpiece cover take effect. Drive pin 110 engages with
yoke 56 and lifcs the canister 24 upwards, coxpressing spring
22. Driwve pin 104 ia engaged in reset link 100 and lifts this
link vpwards. The two pins 106, 108 on the reset link then
press an features in the over.centre mechanitm linkage and
return the linkage to an upright pesition. FRigure § shows the
linkage 340 and the resst link 100 in this posicion.

The position of tho two drive pins 104, 110 in the ocutihpiece
cover is arranged such that the action of pin 110 {s to lifc
cthe canister 24 first, before pin 104 takes effect acd reset
1ink 100 szarte to move the over-ceatre linkage, thus savoiding
an ovar-stressed condition for the linkages.

When the mouthpiece cover ia opensd, the process i{s largely
reversed. However the size of slot 102 in the resst link 100
is larger than the diameter of pin 104, thus causing the resat
1ink 100 to remain in positicn and retain the over-castre link
46 in an upright position umtil can 24 1¢ lowered in place,
then holding the mechanism 42 in positicn a» shown in Pigure
8.

An alternative arrargeoert for resetting ths inhaler cechanism
is illustrated in Pigures 9 and 10. In this case, after use,
cke patient closes the couthpiecs cover 16, and cam feature 60
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insida the cover 16, cocpresses springs 22 and SO and also
returns the liakages u.ima 49 and tho vane 40 to the rest, or
eocked position, of Pigure 2. Canm festure 61 only acts to
compress #pring 22 at tho same time. Figures 9 and 10
illustrate the cem profiles for cam 60. Cams €0 and 62 are
positioned on cpposite sides of the cover 16. Cam festure 60
io provided on an internal wall of the mouthpiece cover 16,
with can feature 62 being provided in che corresponding
position an the opposite inner wall of the cover 16. The cam
Ceatures 60, 62 are designed such that during storags the
szaller plastics components of the actuation cechanisa 42 are
oot hold under etress.

The can 60 is positioned within the outer body 10, adjacent to
the actuation mechaniss 42, The lower part of the cam 60 has
toothed portions &4, $6 and 68 which engage against pegs 70,
72 and 74 which extend to tha mide of the linkags wechaniscs
46 and 46. In Pigure 9, the linkage cechanisms sre shown
dotted for clerity and this Pigure shows the post-triggered
canditicn, t.e. after delivery of a dosa.

When the mouthpiecs cover 1§ is closad as shown in Pigure 10,
the can 60, which is directly attached to the cover 16, rotates
lockwise and the over: isme, or licks, 46
and 48, to their starting position as required for operatica
of the inhaler to produce a dose. At tha same tima a lobe 76
provided on the cam 60 engages on a4 yoke 78 to 1lift the
canister 24 and so coopress the spring 22. The corresponding
cam 62 provided within the wmouthpiece cover 16 has a 1lcbe
identical with lobe 76, but does not have any toothed porticns.
By setting dimensions correctly, toothed porticn 68 aad lobe
76 hold the stored force from springs 50 and 22 respectively.
By this peans, there will be no otress on the linkages 46 and
49 during with the ece cover 16 closed.

The action of cloaing the cover 14 restores cocpresscd energy
within the bissing means so that the breath operated MDY is
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the trigger mechanisz is greater.

Pigure 12 shows a different al tive In this
case there is no sprinmg 350. Instesd, there is a 3iink 203
bridging the top of mechanisms 48 and 46 and havirg a hinged
counsction to push rod S4. The effect of this is that links 48
and 46 are both beld in comp by the ive force
trangmitted by push rod 54 as shown in Pigure 12a) with the
oechanisa prired before triggering. In thie posicion, by way
of exampla, the coopressive force in push rod 54 ouy be 305,
1f 1ick 203 is constructed with & 10:1 lever ratio, then the
cozpressive forces in links 48 and 46 would be approxicately
278 and 2.78 respectively. This oceans chat 1ink 48 can de
collapsed by the use of a very low force such as 0.2 or 0.3 N
in push rod 52, as descridbed previously. Pigures 12b) and 12¢)
shows the device during operation.

The b fit of this ie that spring 50 1a ¢lininated
which pot only saves the cost of that coxponent buc also
reduces tha amumt af spaca ired by the .

Pigure 13 illustrates operation of a dose couster used vith the
inhaler and as shown in Pigure 14. The count {ndication is
given by two wheels 112, 114. Each wheel cooprises s toothed
disc porticn and a smooth disc. the smooth disc of wvheel 112
bearing digits 00 co 20 and wheel 114 bearing digits 0 to 9.
When the wheele ares viewed togsther through wicdow 116, the
display can show any cumbaer fyoo 000 to 209. Typically tdhe
displsy is used as an indication of doses remaining for the
patient, ie the display starts az, for exaple, 200 and counts
down co 000.

Meeel 114 i driven round by che action of flexible lever 112
acting on ths ratchst teeth coulded on ths wheel 116. Reverss
covenent is prevented by ths action of sprung pawl 118 acting
againet the same ratchar teeth.
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once again in the pre-triggering positicn and is capable of
providing a single dose.ou inhalation. Thus the actiem of
closing the cover 16 ensures the breath operated XDI is prised,
priming being achieved by che interaction of che cam surfaces
with the pegs and the ycke.

In the present inventicn, two over-centre mechanisms are used
to store and rolease energy in the springs 22 and $0. Tho use
of at least two Over-centre wmechanisws which can cascade
together ensures that a very small force, as provided by a
patient {nhaling, can relesse an intermsdiate force stored in
an intermodiate spring 50 and that ths intermediate force can
then be used to release a larger stored force, typically 30N,
which then operates the inhaler. The use of two ovar-centre
mechanists ensuxes that the inhaling force does not need to be
grest and chat tight cunufacturing tolérances are not required.
The two over-contre mechanical linkages can be constructed from
a very small mmber of parts vith noulded-in flexible hinges.
Thus & breath operatod MPI can be provided with a trigger
oschanian which does oot require precise dicmensions for
canufacture and which is cost effective.

Pigure 11 shows an altermative arrangement of the link
mechanisw with an additional flexing piece 201 between links
$2 and 46. This allows the linkags to be driven with a higher
wechanical advantsge as follows. Figure 1ta) shows the
mechanisn in the primed positicn. Whsn the user inhalas, the
vane pivots around shaft 44 and link 32 pres to the right
against 1link 48. Whepn over-centre mechanism 48 collapses to
tho right, link 201 allows link 48 to accslarate away from link
$2 as Figure 11b). Link 48 then strikes link 46 causing the
davice to operate as in Pigure llc).

The additional link 201 means that the travel required from amm
202 on shatt 44 is less than the travel required from the
wechanisn shown in Pigure 6. This means thac arm 302 io
shorter and hence the mechanical advantage available to drive
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Lever 118 a pin £ 122 which with yoke
56. When the inhaler device is actuated and reset, tha-can 24
woves first downvards, then upwards. This action causes lever
118 to move, vhich drives round wheel 114 thereby causing the
counter indication to change by one unit. The design ensures
that & count is cnly cede when a doae is taken by the user.
In the aevent of the mouthpiece cover 1§ being opened and closed
without a Gose being taken, the can 24 will ot have dropped
and therefore ths counter will not have boen actusted.

The stooth disc of wheel 114 has & single protrudirg fLeature
124 which is designed to engage in testh moulded into whael
312, oOnce per revoluticn, this feature will cause wheel 112
to index ics position by & single count. Thus, for example
wheel 114 cay change from C to 9, wheel 112 cay change froa 17
to 16 and the display would change froo 170 to 169.

8prung lever 126 is provided to engage in tooth featurss 128
in wheel 112 to provida s ‘datent’ action, retaining che wheel
in ics correct orientation at all times except when engagesd
with and driven by the wheel 114.

All the of the are coulded in a single
coaponent froo plastics aaterie}, thus providing a construction
which is very sicple and low cost.

Pigure 14 shows how a breach M1 in with
the igvention could be wmamifactured with the actuation
haniex beizg d of few . Pigure

12 is an exploded view of a typical bresth cpearsted MDI,
cocprising an cuter body 150, biesing weans 22, caniscer 24,
a yoke 78 with prorruding leg 152, a couthpiece elemenx 1S4,
biasing oeans 50, &n actuating section 158, a lower cap elemer:
160 ard ceuthpiece cover 16. The actuasing section 138 s
coulded in one piece to include both linkages ¢6 and 49, pusdh
rod 52, shafc 44 and vane 40. Ths caking of aultiple parte of
the actuaticn cechanism by coulding in plastics oaterial as-s
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one piece actuating oection 158 sicplifies assembly of the
breath cperated MDI and reduces costs. Drive pin feature 104
is provided on an internsl wall of the wouthpieco cover 16,
with drive pin 110 being provided in the corresponding posicion
en the opposite innsr wall of cthe cover 16.

It wil) be apparent to a skilled perscn that the same effoct
could be achieved by counters of different physical
conatruction including, for sxample, concentric indicating
wvheals or cylindrical indicating wheels vhich aight provide
different user benefits in terms of the size of the display
digits, tho oize of the counter package and the mumber of
components.

It will alsc be appsrent to & skilled perscn in the art that
the actuation mechanism 42 as described above may be positioned
in various places within the outer body 10, for exarple above
the canister 24, inaide the biasing means 23, or alongside the
canister 24. The actuation mechanism may also release the main
apring 22 by the use of push rods, levers or other links as is
readily spparent. 7The vans 40 could also be independently
positioned slsewhere acd linked to the two over-centrs links
by moans other than push rod $3. The upper end of linkage 46
could be smgported by a flexing aro similar to the arw linked
to the upper end of linkage 48 and jin such a case the
camnecticn to canister 24 could be by push rod or other
oachanical link.

WO ST PCTAGDIN1S8
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7. A <dosing device accoxding to any of the preceding claims,

wherein the diopensing weans is sspocisted with a ‘second

biasing mosns, in which encrgy is stored in compression, which

stored energy is rel d on of a e element.

8. A dosing device acocording to any of the preceding claims,
turther coxprising a 1id including at least one cas surface,
vherein tovement of the lid results in the coveable elements
being restored to positions of unstable equilibrium ready to
causa actuation of the dispensing oeans when the cascade 1o
triggered. ’

9. A dosirg device aceording to any of the preceding claims, :

wherein the toveable elements are covabls into a first position
of unstable equilibrium, which movezent is translated into
stored energy, in the second biasing means, and when triggered,
oove into a4 secomd position of equilibriun, during which
covement the stored energy is released froo tha second biasing
ceans to dispensa s dose frea the dispensing seans.

10. A dosing davice ding to any p: ding claima, 4
tha coveable elements ecach cooprise over-cenctre mechanisms.

11. A dosing dovice xding to any ing claims, wherein
the coveable elecents are a Zirst and s secand over-centre
mechaniss, the {irst over-centre mechanis:s commmicating with
2irsz biasing oeans and the second ower-centre mechanisn
comumnicating, via the dispensing means, with & second biasing
ceace.

12. A doso sctuaciog mechaniam for use in a dosing {nhaler,

conprising s deflectable oexmber and s cascads cf at least two

1 02 the daflectable cexder being

to axd M the e ol s, in such a

carner as to trigger the relcase of stared energy suflicfent
To releass & dose.

WO SVZD PCTACB%0150
16 .

Claine

1. A dosing device coaprisirg s dispensing weans for
dispensing a dose materisl, and & doge actustion mechanism, in
which the dosa actuaticn mechanism cooprises a readily
deflectable oember, and & serios of at least two zovable
elements which transmit and magnify covement of the first
element in the serics to the laat clement in the peries by a
cascade effect, vhearein the deflectahle merber io movadle by
airflow, and its movement is transferred to the Lirst element
of the caid series sc as to octuate the dispensing means.

2. A dosing device according to claim 1, wharein the moveahle
elements are pivoted.

3. A dosing devics according to claim 1, wvherein the moveable
3 are d to inter cate ially, 80 as
to actuate tha dispensing means.

4. A dosing device according to claim 1, or 2 or 3, wherein
the daflectable member is movable in response to inhalation by
4 patient.

S. A dosing device accordipg to any ©of the preceding claims,
wherein a first biasing means communicates with one moveable

1 80 that as is the
alements, energy stored in the first bDiasing cwans is released
to increass the force associated with the movement.

6. A dosing device according to any of the preceding claims,
wlerein one moveable element remote £xoa the deflectable member
is actached co, or acts on., the dispensing means so as to

n actuation until the eaid moveable element is
daflected as a result of a cascads acticn.

WO ST . PCTGBIROIS
10

13. A doss actuating mechanisa according to claim 12, wherein

each moveadle element is Pivoted and comprises an over-centre

mechaniss, '

14. A dose hanism to claim 12 or claim
1), wherein first biasing moans asd sacond biasing means
camxmnicate with the over-centre mechaniems.
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